Nephrotoxicity is one of the most common kidney problems and occurs when the body is exposed to a drug or toxin. Natural sources of antioxidants may serve as a vital source of potentially useful new compounds for the development of an effective therapy to combat a variety of kidney problems. Natural antioxidants have a variety of biochemical actions such as inhibition of reactive oxygen species production, scavenging of free radicals. The present review aims to summarize the recent articles which studied some of the nephrotoxic agents, and alleviation of nephrotoxicity using of some natural products possessing antioxidant properties. Our review shows the oxidative damage and renal disorders induced in human and experimental animals by nephrotoxic agents such as gentamicin, alcohol, nicotine, adenine, glycerol, ethylene glycol, sodium nitrite, mercuric chloride, AlCl 3 , lead acetate, carbon tetrachloride (CCl 4 ), furosemide, carbendazim, diazinon, heat stress, and γ-radiation. Also, nephrotic disorders caused in diabetic rats, patients, cirrhotic ascetic patients, and ischemia-reperfusion. Administration of natural sources of antioxidants such as curcumin, garlic, fenugreek, parsley, peppermint, pomegranate, propolis, olive leaves, rosemary, and sesame attenuated both physiological and histopathological alterations induced in the kidney by the nephrotoxic agent and certain diseases. The nephroprotective effect of the former natural sources of antioxidants may be due to the enhancement of antioxidant activity and inhibition of tissue lipid peroxidation. It can be concluded that administration of curcumin, garlic, fenugreek, parsley, peppermint, pomegranate, propolis, olive leaves, rosemary, and sesame showed a remarkable kidney protection against nephrotoxic agents, and diseases induced renal dysfunctions in human and experimental animals. So, the present study recommended that the consumption of these natural sources of antioxidants may be useful for human exposure to nephrotoxic agents and patients who suffer from renal diseases. 
Introduction
The kidney is an organ that possesses several biological roles, of which the most important is the homeostatic balance of body fluids by cleaning and secreting metabolites like urea, uric acid, creatinine, and minerals from the blood and excreting the nitrogenous wastes along with water, as urine [1] [2] . It is concerned with many homeostatic mechanisms. It maintains the overall chemical composition of the intracellular environment by regulating the quantity of water, sodium chloride, potassium, phosphate and numerous other substances in the body [3] [4]. It is a common target for toxic xenobiotics due to its capacity to extract and concentrate toxic substances by highly specialized cells and also, due to its large blood flow [5] . Nephrotoxicity is one of the most common kidney problems and occurs when the body is exposed to a drug or toxin [6] [7] . Nephrotoxicity can be authentic as renal disease or dysfunction that arises as an absolute or aberrant after effect of exposure to medicines, and environmental or industrial chemicals.
Several factors accept to be articulated which accomplishes the kidney accessible to toxic injury due to indigenous medicines. This includes urine pH, High blood flow rate, high endothelial surface area, high metabolic activity, active uptake by tubular cell and medullary interstitial concentration. The toxins may abuse the tubules directly, or by inducing renal ischemia, hemoglobinuria or myoglobinuria. Continued acknowledgment and acknowledgment of top doses can access the severity of renal failure [8] [9] . The nephrotoxic effect is identified by estimating the biomarkers like serum creatinine and serum urea which are considered reliable markers [2] [10] . A number of potent therapeutic drugs like aminoglycoside antibiotics, NSAID's, chemotherapeutic agents and chemical reagents like ethylene glycol, CCL 4 , sodium oxalate and heavy metals such as lead, mercury, cadmium, and arsenic can adversely affect the kidney resulting in acute renal failure, chronic interstitial nephritis, and nephritic syndrome, rapid decline in renal function resulting in abnormal retention of serum creatinine and blood urea, which must be excreted [7] [11] [12] .
In recent years, attention was directed to the oxidative stress. Oxidative stress is defined as an imbalance between oxidants and antioxidants in favor of the former result in oxidative damage to molecules such as lipids, nucleic acids, proteins and carbohydrates [13] . The antioxidants are important species that possess the ability to protect the body from damage caused by free radicals induced oxidative stress [14] . The body is engaged in a constant battle against damaging chemicals called free radicals, or pro-oxidants to counter the harmful effects of free radicals, the body manufactures antioxidants to chemically neu- tralize them. However, the natural antioxidant system may not always be equal to the task [15] . Natural antioxidants strengthen the endogenous antioxidant defenses from reactive oxygen species and restore the optimal balance by neutralizing reactive species [16] [17] [18] [19] . The antioxidant activities of phenolics are related to a number of different mechanisms, such as free radical-scavenging, hydrogen-donation, singlet oxygen quenching, metal ion chelation, and acting as a substrate for radicals such as superoxide and hydroxyl [20] .
Plants have been used as medicines for thousands of years all over the world.
According to World Health Organization bulletin, an approximate 80% of the populations of developing countries are still mostly dependent on plant-based medicines for their primary healthcare issues [4] [21] . Plant seeds and herbs are used for treatments of diseases in the folk medicine. Their use was increased in many fields due to their safety and its low side effects as compared with chemical drugs [22] . Herbs are generally considered safe and proved to be effective against various human ailments and their medicinal uses have been gradually increasing in developed countries [23] . Recently, the physiological and histological effects of polyphenol-rich foods, have been receiving much attention as dietary sources of antioxidants that are valuable for human health [24] . Kidney harm is most vital health issues and lots of herbal medicines are involved in case of kidney injury [7] . Herbal medicine has emerged as a skilled approach with sensible values in handling various diseases and developing an affordable phytotherapy to treat severe kidney diseases [7] . [12] . The nephroprotective activity is in all probably due to the presence of assorted active constituents like alkaloids, benzoquinones, catechols, carotenoids, flavonoids, glycosides, flavonol glycosides, steroid glycosides, glycoalkaloids, terpenoids, monoterpenoids, diterpenoids, triterpene saponins, sterols and polyphenols in all few herbal plants have been reported for its significant nephroprotective activity in animal models. The plant containing these phyto-constituents possesses nephroprotective activity and it has been proven by different animal models which gives many links to develop the future trials. [7] .
In the eastern world, treatment with herbs has been used to alleviate disorders related to internal organs for many centuries [29] . The present review aims to 
Curcumin (Curcuma longa L.)
Curcumin (Curcuma longa L.) as one of the naturally occurring dietary substances has been used since ancient times for promoting human health [30] .
Curcumin is a major yellow pigment in rhizomes of Curcuma longa Linn which is used widely as a spice and coloring agent in several foods [31] . It represents a class of anti-inflammatory and anti-oxidant reported to be a potent inhibitor of reactive oxygen species (ROS) formation [32] .
Azab et al. [5] and Manikandan et al. [33] confirmed that curcumin affords curative role against nephrotoxicity induced gentamicin exposure and reduces gentamicin-induced renal injury. Biswas et al. [34] found that curcumin has antiinflammatory and antioxidant properties with a potent ability to inhibit reactive oxygen species formation. Azab et al. [5] reported that in gentamicin treated Guinea pigs, there were physiological and structural changes in the kidney. The proximal convoluted tubules showed degenerated epithelial lining with disruption of their brush borders and presence of epithelial debris inside their lumens.
The renal corpuscle appeared with degeneration of the glomerulus and disrupted
Bowman's capsule. The afferent arteriole showed a thickening in its wall and degeneration of endothelial lining with extensive perivascular infiltration of inflammatory cells. Massive interstitial hemorrhage was seen. Also, the serum urea, creatinine, and uric acid were elevated. Co-administration of curcumin significantly improved the structural changes in the kidney and the blood urea, creatinine, and uric acid was significantly declined.
Fenugreek (Trigonella foenumgraecum L.)
Fenugreek (Trigonella foenumgraecum L.) is an annual herb belonging to Legume family; it is widely grown in India, Egypt, and Middle Eastern countries [35] . It used both in medicine and with food as spice show antioxidant effect through their use in diabetes mellitus due to the presence of different active constituents such as flavonoids, alkaloids, vitamins and amino acids [36] . The yellowish seeds contain compounds with interesting proprieties which explain their use in various ways including medicine, nutrition, beverages, fragrances, cosmetics, smoking, and for other industrial purposes [37] . In fact, toasted and ground fenugreek seed is an essential ingredient of curry powders and is often mixed with breadstuffs [38] . Fenugreek seed is one of the well-known spices in human food which is cultivated worldwide as a semiarid crop. given to two groups of five healthy adult male albino rabbits. The duration of the study was 4 weeks through which serum and 24-hr urine samples were analyzed weekly for electrolyte level, osmolality, and pH. Fenugreek caused a significant increase in sodium and potassium excretion with a significant hypocalciuric effect. No significant changes were observed in serum sodium, potassium, chloride, calcium, pH, and osmolality with respect to the control values. She concluded that Fenugreek has a very powerful diuretic effect which is thiazide-like [43] . El-Nawasany et al. [44] reported that herbs such as fenugreek are known to have a diuretic effect in cirrhotic ascitic patients. 
Garlic (Allium sativum)
Garlic (Allium sativum) is a bulb-forming herb of Lilliaceae family. It is the oldest cultivated plant and has been used as food, a spice and folklore medicine for over 4000 years [45] . Garlic has many demonstrated medicinal properties such as antiviral, antibacterial, anti-fungal, anti-cancer, reduces cholesterol level and antioxidant capacities. This is due to its medicinally active components such as sulfur-containing compounds (S-alkyl cysteine sulfoxides and the γ-glutamyl-Salkyl cysteine), high trace minerals, and enzymes [39] [46] . It exhibits medicinal properties including, antibacterial, antioxidant, immunomodulation, antimutagenic, and anticarcinogenic effects [47] . Also, it has been claimed to be effective against a number of diseases [45] [48] [49] . Allium sativum contains several enzymes, at least 33 sulfur compounds, and the minerals calcium, germanium, iron, copper, selenium, magnesium, potassium, and zinc; vitamins A, B1, and C, fiber, and water. It also contains 17 amino acids to be found in garlic: lysine, histidine, arginine, aspartic acid threonine, swine, glutamine, proline, glycine, alanine, cysteine, valine, methionine, isoleucine, leucine, tryptophan and phenyla- Abirami and Jagadeeswari [60] found that oral administration of mercuric chloride (100 mg/kg/p.o) to albino rats for 30 days resulted in significant increase in LPO Basal level and LPO FeSO 4 induced and the significant decrease in GSH (Glutathione) and Vit C as compared to the normal and control group.
Simultaneous administration of garlic along with mercuric chloride produced a pronounced nephroprotective effect against mercuric chloride induced toxicity in rats by restoring the normal levels of biochemical parameters. These may be attributed to the presence of ideally polysulfides that are present in the garlic extract and have been reported to possess antioxidant-like properties [60] [61]
[62]. Mirunalini et al. [45] reported that oral supplementation of 1.2 g/day of garlic cloves to alcoholic patients for 45 days, significantly enhanced the antioxidant status to near normal. Garlic plays a promising role in antioxidant and it can be considered as a potent drug for the treatment of alcoholic disorders. Garlic extract was found to prevent and normalize oxidative stress generated by immobilization stress, which was evident by the reversal of deranged antioxidant enzymatic activities towards their normal values. This is possibly due to the or- compounds SAC and S-allyl mercapto cysteine which are potent free radical scavengers [54] . Shiju et al. [63] found that diabetic rats showed significant changes in the urine and serum creatinine, urea, albumin, lipid profile, and glycated hemoglobin compared to that of the control rats. The diabetic rats, which supplemented with aged garlic juice, restored all these biochemical changes.
Authors concluded that aged garlic juice has the ability to ameliorate kidney injury in diabetic rats and the renoprotective effect of aged garlic juice may be attributed to its anti-glycation and hypolipidemic activities. Rafieian et al. [64] 
Parsley (Petroselinum crispum)
Parsley (Petroselinum crispum), a bright green, a biennial shrub that has been employed in the pharmaceutical, perfume, and cosmetic industries [68] , and widely used traditionally as a food additive and herbal remedies for many ailments [69] . It is a member of the Apiaceous family [68] . Parsley extract was reported to produce a diuretic effect and good antioxidant activity [70] [71]. Parsley has anti-inflammatory and probable immune boosting properties make it relevant to the traditional treatment of urinary tract infection, nephritis, cystitis and prevention of renal stones formation. Parsley increases diuresis by inhibiting the Na + /K + -ATPase pump in the kidney, thereby enhancing sodium and water excretion while increasing potassium re-absorption [71] [72] . In modern medicine, parsley has been exhibited antioxidant, immunosuppressant, cytoprotective, diuretic, antibacterial and antifungal activities [73] . It is one of the most used medicinal plants to treat renal diseases [74] , antihyperlipidemic, antihyperglycemic [75] , and anti-microbial [76] [77] [78] . Parsley has been used as antiurolithiasis, antiseptic of the urinary tract, diuretic, anti-dote, and anti-inflammatory in folklore and traditional medicines [73] . The active compounds identified in parsley are phenolic compounds and flavonoids particularly apigenin, apiin and 6"-Acetylapiin; essential oil mainly apiol and myristicin; and coumarins [73] .
Parsley is a powerhouse of nutrition, rich in tocopherol and vitamin A [75] [79]
[80]. It contains starch, vitamins B, C, β-carotene, and zinc [81] . Also, parsley is a good source of phosphorous, calcium, iron, and antioxidants like luteolin, vitamin A, vitamin C, and zinc [82] [83] . Phytochemically, the leaves, and seeds of Petroselinum crispum has been shown to contain high levels of essential oil known as apiole, while the tender buds contain psoralen and related compounds that can induce photosensitivity and these include xanthotoxin, ficusin, bergapten, majudin, heraclin and antimicrobial furocoumarins namely 8-methoxypsoralen, 5-methoxypsoralen, oxypuecedanin, isopim-pinellin, 6'-acetylopin and [92] . Therefore, it is speculated that the healthpromoting effect of parsley may be due to its flavonoid constituents [93] .
Parsley is rich in an antioxidant arsenal that includes luteolin, a flavonoid that searches out and eradicates free radicals in the body that cause oxidative stress in cells [80] [94] . Fresh parsley leaf Components scavenges superoxide anion [95] , and methanol extracts of parsley scavenge hydroxyl radical [96] . It has been reported that parsley alcoholic extract has a protective effect against toxicity induced by sodium valproate in male rats [97] . Parsley leaves are rich in Apigenin and its glucosidal flavonoids that were found to possess anti-inflammatory especially for renal inflammation; antioxidant and anticancer activities [98] [99].
Parsley extract can be used for kidney and bladder stones because it can be reduced the number of calcium oxalate deposits [100] .
Afzal et al. [101] found that a polyherbal formulation containing parsley produced nephroprotective and diuretic effects in rats. Shalaby and Hammoda, [102] found that rats pre-treated orally with parsley extract ( sults affirm the traditional use of parsley leaves extract in folk medicine for the prevention of kidney diseases. Also, Mahmoud et al. [105] investigated that the nephroprotective and antioxidant effects of parsley plant as a watery extract of fresh leaves (decoction), fresh leaves, seeds, and seeds oil against gentamicininduced nephrotoxicity in male albino rats. Serum urea, uric acid, and creatinine were reduced significantly in rats received parsley products as compared to gentamicin treated group. Also, intake of parsley leaves decoction 10% as given orally for 2 months reduced considerably serum creatinine levels [106] . In addition, Khalil et al. [107] confirmed that the protective effect of parsley leaves oils 
Peppermint (Mentha piperita)
Peppermint (Mentha piperita L., family: Labiatae) is native to the Mediterranean region and nutrient rich. Mentha piperita has carminative and stimulant properties [108] [109] . The main essential oils in peppermint are menthol, menthone and methyl acetate [110] . It used for alleviating flatulence, nausea, and vomiting.
It was revealed that peppermint has antioxidant and antiperoxidant properties
[109] [111] . It has also been documented for compounds like eugenol, caffeic acid, rosmarinic acid, flavonoids and α-tocopherol shaping its antioxidant and antiperoxidant traits [112] . The antioxidant function of peppermint contributes to the prevention and treatment of diseases associated with oxidative stress through scavenging free radicals and neutralizing ferryl ion-induced peroxidation [113] . Peppermint has numerous pharmacological, cosmetic and alimental applications due to its ability to produce terpene and terpenoid compounds. Ba- [114] reported that mint was protected mice against the γ-radiationinduced sickness and mortality. The radioprotective effects are possibly due to free radical scavenging, antioxidant, metal chelating, anti-inflammatory, antimutagenic, and enhancement of the DNA repair processes. Khalil et al. [107] confirmed that the protective effect of peppermint (Mentha piperita) leaves oils against toxicity induced by CCl 4 in experimental rats. Results indicated that the main components in peppermint oil were menthol (35.9%) and menthone (25.6%). Serum urea nitrogen, creatinine, and uric acid were found to be in- 
Pomegranate (Punica granatum L.)
Pomegranate (Punica granatum L.) is a long-lived and drought-tolerant plant.
Arid and semiarid zones are popular for growing pomegranate trees [115] . Punica granatum can be used in the prevention and treatment of several types of cancer, cardiovascular disease, osteoarthritis, rheumatoid arthritis, and other diseases. Pomegranate can induce its beneficial effects through the influence of its various bioavailable constituents and metabolites on gene expression [115] .
Among the antioxidants, punicalagin and ellagic acid have been identified [124] .
Punicalagins possess two isomeric forms in pomegranate: α and β Punicalagin is an ellagitannin in which the gallagic acid and ellagic acid are linked through a molecule of glucose [125] . Punicalagins and ellagic acid are also responsible for the antioxidant activity and health benefits of pomegranates [126] . Pomegranate contains tannins, phenols, and flavonoids which can directly or indirectly reduce oxidative damage by preventing the excessive generation of free radicals [123] [127].
Ali and Saeed [128] reported that co-treatment of aqueous extract of pomegranate (Punica granatum), attenuated gentamicin-induced renal oxidative damage in rats. The nephroprotective effect of pomegranate extracts may be re- [130] and Yasoubi et al. [131] confirmed that the antioxidants, polyphenols are rich in pomegranate and they are more potent, on a molar basis than many other antioxidants, like vitamins C and E and coenzyme Q10. Pomegranate is an important source of anthocyanins, hydrolyzable tannins punicalagin and punicalin [132] ellagic and gallic acids [133] and also contains vitamin C [134] . Also, El-Habibi [120] reported that the obtained improvement in the renal physiology of adenine treated rats co-administered with pomegranate juice can be attributed to its high phenolic content and the mechanism of action may be through induction of various antioxidant enzymes and scavenging reactive oxygen species. Furthermore, another mechanism may be through anti-inflammatory and different signaling pathways [120] . In addition, Albasha and Azab, [123] found that In nicotine-treated Guinea pigs, the serum urea, uric acid, creatinine, and potassium ions concentrations were significantly (p < 0.05), increased and sodium ions concentrations were significantly decreased as compared to the control group. Pomegranate juice administration showed a remarkable amelioration of these abnormalities in nicotine-treated male Guinea pigs. These biochemical observations were suggested that pomegranate juice significantly attenuated nephrotoxicity by the way of its antioxidant, radical-scavenging, and antiapoptotic effects.
Singh et al. [122] and Huang et al. [135] reported that the renoprotective effects of pomegranate involve the activation of nitric oxide-dependent and peroxisome proliferator-activated receptor (PPAR-γ) signaling pathway. The protective role of nitric oxide (NO) in different models of renal failure has been documented [136] , including glycerol-induced renal failure [137] and nephrolithiasis induced by ethylene glycol [138] . These studies have demonstrated that levels of NO are decreased in glycerol-induced renal failure and different agents have shown to produce renoprotection by increasing the NO production [120] .
Propolis
Propolis is a resinous natural product collected from cracks in the bark of trees and leaf buds which are enriched with salivary enzymes of honey bees. It has more than 180 compounds, including flavonoids, phenolic acids and its esters Propolis is a wax-like resin produced by honeybees from substances collected from plants, which are mixed with beeswax and other compounds of bee metabolism. It's a mixture of balsams and resins, waxes, essential oils, pollen, and other substances which is used by bees in the construction, repair, and protection of their hives, mainly due to its mechanical properties and antimicrobial ac- Kahng [151] found that propolis extract had profound anti-inflammatory effects on both chronic and acute inflammations.
Over 300 chemical components belonging to the flavonoids, terpenes, and phenolics have been identified in propolis [121] [152] . Melatonin and caffeic acid phenethyl ester are compounds of honeybee propolis that were recently found to be potent free radical scavengers and antioxidants [153] . Many flavonoids are known to be antioxidants, and several of these, such as quercetin which has been identified as constituents of propolis has been shown to be inhibitors of low-density lipoprotein oxidation [154] .
Salem et al. [155] reported that co-administration of propolis with gentamicin decreased the rise in blood urea and serum creatinine. This effect is probably due to the antioxidant protective effect of propolis which could have accumulated in the cells of the proximal convoluted tubules of the kidney where propolis was reported to be collected and secreted [156] . Osman and Tantaway [157] observed that oral administration of propolis extracts to rabbit significantly protected against histopathological alterations induced by gentamicin. Atta et al. [158] found that propolis ameliorated the renal alterations induced by gentamicin administration as indicated by maintenance of the activity of antioxidant enzymes. Also, Azab et al. [5] Also, the serum urea, creatinine, and uric acid were elevated. Co-administration of propolis significantly improved the structural changes in the kidney and the blood urea, creatinine, and uric acid was significantly declined. In addition, Aboulgasem et al. [159] reported that Guinea pigs that received sodium nitrite orally at a dose of 80 mg/kg body weight, daily for 35 days had significantly, increased the serum urea, uric acid, and creatinine, sodium ion, and potassium ion concentrations. Propolis supplementation showed a remarkable amelioration of these abnormalities in sodium nitrite treated male Guinea pigs. This is perhaps [160] . The antioxidant activities of phenolics are related to a number of different mechanisms, such as free radical scavenging, hydrogen-donation, singlet oxygen quenching, metal ion chelation, and acting as a substrate for radicals such as superoxide and hydroxyl. A direct relationship has been found between the phenolic content and antioxidant capacity of plants [17] . The antioxidant activities of propolis are related to its ability to scavenge singlet oxygen, superoxide anions, peroxy radicals, hydroxyl radicals and peroxynitrite [161] . The primary mechanism of the effect of propolis may involve the scavenging of free radicals that cause lipid peroxidation. The other mechanism may comprise the inhibition of xanthine oxidase, which is known to cause free radicals to be generated [162] .
Olive Tree (Olea europaea)
The olive tree (Olea europaea), family: Oleaceae, and in particular, its leaves have been used for the treatment of wounds, fever, diabetes, gout, atherosclerosis, and hypertension since ancient times [163] . In the Mediterranean area, olive leaves are one of the by-products of farming of the olive grove; they can be found in high amounts in the olive oil industries and they accumulate during pruning of the olive trees [164] . Olive Leaves have been widely used in traditional remedies in European and Mediterranean countries such as Greece, Spain, Italy, France, Turkey, Israel, Morocco, and Tunisia [165] . Olive leaf contains large amounts of potentially useful phytochemicals, many of the same phenolics as the olive oil but in much higher concentration [166] . Olive leaf contains triterpenes (oleanolic, ursolic, and maslinic acid), flavonoids (luteolin, apigenin, and quercetin), caffeic acid, and tannins [167] . Experimental animal studies on different total olive leaf extract or their constituents have demonstrated hypoglycemic [168] , hypotensive [169] , nephroprotective [165] , antiatherosclerotic [170] , antitumor [171] and anti-inflammatory activity [172] .
The potential of olive leaf extract in the reduction of the serum levels of glucose, lipids, uric acid, and creatinine was noticed in streptozotocin-induced diabetic rats [173] . The antioxidant activity of phenolic compounds in olive leaf extract could be a result of the presence of hydroxyl groups in their structure such as oleuropein, hydroxytyrosol, and luteolin [174] . Ashour, [175] reported that a significant increases in serum urea, and creatinine levels in γ-irradiated rats at a dose level of 4 and 6 Gy as compared with corresponding control rats after 2 weeks. Ethanolic extract of olive leaves at a dose of 200 mg/kg b.w. caused a significant decrease in serum urea, and creatinine levels after 2 weeks of treatment at dose level 4 and 6 Gy, respectively. Zari and Al-Attar, [176] mentioned that carbendazim induced a significant increase in plasma creatinine. Moreover, after one month of carbendazim exposure, there were severe changes in the structures of the kidney. There were several alterations in the structure of kidney, including disarrangement of renal cortex and medulla tissues with severe showed marked improvement in both physiological and histopathological alterations. Tavafi et al. [177] recorded that olive leaf extract protects from gentamicininduced nephrotoxicity by enhancing renal glutathione content, antioxidant enzymes activity and inhibition of lipid peroxidation. In addition, Visioli et al. [178] found that olive phenolics increase glutathione levels in healthy volunteers.
Also, the effective role of the extracts may partially explain by hypotensive effects of olive leaf extract that make kidney work normally (Nekooeian [179] ).
Again, the histological findings of almost normal renal histological architecture corroborate the decreased levels of urea and creatinine confirmed protection effects by the extract within the stipulated time interval, especially at the maximum oral dose the extract [180] . Al-Attar and Abu Zeid [181] found that exposure of mice to 6.5 mg/kg body weight of diazinon for seven weeks resulted in statistical increases in serum alkaline phosphatase activity and creatinine level.
Treating diazinon-intoxicated mice with olive leaves extracts significantly attenuated the severe alterations in these biochemical parameters. These results indicated that the extracts of olive leaves can be considered as promising therapeutic agents against nephrotoxicity, and metabolic disorders induced by diazinon and maybe by other toxicants and pathogenic factors. Al-Jubury [182] reported that a significant increase of urea, uric acid and creatinine levels in sera of heatstressed rabbits for 30 days were recorded, while there is an improvement of these three parameters in the animal treated with the dried (1000 mg/kg/b.w.
and 2000 mg/kg/b.w.) and aqueous extracts of olive leaves (200 mg/ml and 400 mg/ml) for 30 days. Rafighdoost et al. [183] reported that serum BUN of ischemia- of renal antioxidant system. Zoair, [184] reported that serum creatinine, urea, and uric acid were significantly elevated in diabetic rats compared with control rats. Treatment of diabetic rats with olive leaf extract returned these parameters towards normal. Jemai et al. [185] reported that in the diabetic rats, kidney sections revealed tubular lesions, fatty infiltration, collapsed or occluded glomerular capillary tufts and a marked reduction in the size of the glomeruli. Furthermore, hemorrhage was clearly observed. Treatment with the antioxidant olive leaf 3, 4-dihydroxy-phenyl ethanol rich extract markedly reduced these tubular and glomerular lesions. cies, mostly free radicals, is thought to be one of the main mechanisms of the antioxidant action exhibited by phenolic phytochemicals [189] . The antioxidant activity of rosemary extract can be attributed mainly to two components, carnosic acid and carnosol [190] . It is useful in prevention of nephrotoxicity [5] .
Rosemary (Rosmarinus officinalis)
Rosemary is used in folk medicine, as an antispasmodic in renal colic and dysmenorrhea, in relieving respiratory disorders, and to stimulate growth of hair [191] . The aqueous extract of rosemary used as a drug with strong antioxidant properties for eliminating the generated free radicals, reinforce the antioxidant system and prevent oxidative stress [192] .
Tavafi and Ahmadvand [193] found that co-treatment of gentamicin and rosemarinic acid significantly decreased serum creatinine and urea and the tubular necrosis. Aqueous extract of rosemary alleviates the toxicity induced by lead on the kidney through stimulation of endogenous antioxidant defense system [194] .
Rosemary extract alleviates the nephrotoxicity induced by CCL 4 in albino rats [187] . The protective effect of rosemary can be explained that rosemary extract has a high scavenging capacity of different types of reactive oxygen and nitrogen species, mostly free radicals, as thought to be one of the main mechanisms of the antioxidant action exhibited by phenolic phytochemicals [189] . Mannaa et al. [195] reported that renal dysfunctions of AlCl 3 , as indicated by significant augmentations of serum urea and creatinine levels, can be modified by rosemary supplementation in combination with AlCl 3 . The rosemary aqueous extract alleviates the toxicity induced by lead on the kidney through stimulation of endogenous antioxidant defense system [196] . Azab et al. [5] reported that in genta- Azab and Albasha, [197] found that the serum urea, creatinine, uric acids and potassium ions concentrations were significantly increased and a significant decrease in serum sodium in Guinea pigs treated with nicotine compared with control animals. Co-administration of nicotine and aqueous extract of rosemary significantly decreased the elevations in the serum urea, creatinine, uric acid and potassium ions concentrations, and induced a significant increase in serum sodium compared with the nicotine-treated group.
The biological activities of rosemary aqueous extracts are mainly attributed to their high concentration of phenolic constituents namely carnosic and rosmarinic acids that are recognized as natural antioxidants [198] [199] . Many studies reported that the preventive effects of rosemary and its extracts are attributed to its antioxidant activity [200] . It is generally assumed that these antioxidant molecules from rosemary may act as free radical scavengers but additionally might play a role by regulating the activity and/or expression of certain enzymatic systems implicated in relevant physiological processes like apoptosis, tumor promotion and intracellular signal transduction [201] .
Sesame (Sesamum indicum L.)
Sesame (Sesamum indicum L.) is one of the most important oilseed crops, having seeds and its edible oil that is highly valued as a traditional healthy food ingredient [202] . Sesame oil comprises approximately 50% of the seed weight, contains large amounts of natural antioxidants, they also contain a good type of monounsaturated and polyunsaturated fatty acids [203] and vitamin E [204] . It has been found to contain considerable amounts of the sesame lignans: sesamin, episesamin, and sesamolin. The lignans present in sesame oil are thought to be responsible for many of its unique chemical and physiological properties, including its antioxidant properties [204] . It is well known for its multiple health benefits, including hypocholesterolemic, antihypertensive, anti-carcinogenic, anti-aging, immunoregulatory, hypoglycemic, anti-thrombotic, nephroprotective [205] , antibacterial, antiviral, anti-fungal and anti-inflammatory [206] .
Among the bioactive components in sesame seeds are IP-6 (Phytate; one of the most powerful antioxidants yet found), lignans, pinoresinol, tocopherols, lecithin, myristic acid and linoleate have been identified as the major antioxidants which responsible for the resistance of oxidative deterioration of sesame seeds and oil [207] . The potent antioxidant properties of sesame seed extract mainly Bhuvaneswari and Krishnakumari [209] found that Sesamum indicum ameliorates the renal damage in the diabetic rats after the treatment regimen. Sesamum indicum extract treatment significantly decreased the levels of blood urea and serum uric acid and creatinine in diabetic rats, which could be due to the prevention of protein and nucleic acid degradation. These results may be attributed to the antioxidant nature of vitamin E present in sesame which acts as a protective agent by breaking the chain reactions of both hydroxyl and peroxyl radicals and by regulating the antioxidative defense enzyme system in the kidney tissues [210] . Azab et al. [205] reported that the serum urea, uric acid, and creatinine parameters were significantly increased in mice received lead acetate (500 mg/kg diet) daily for 30 days. Co-administration of sesame oil with lead acetate to mice showed significantly declined in the serum urea, uric acid, and creatinine.
Conclusion
It can be concluded that administration of curcumin, garlic, fenugreek, parsley, peppermint, pomegranate, propolis, olive leaves, rosemary, and sesame showed a remarkable kidney protection against nephrotoxic agents, and diseases induced renal dysfunctions in human and experimental animals. So, the present study recommended that the consumption of these natural sources of antioxidants may be useful for human exposure to nephrotoxic agents and patients who suffer from renal diseases. Further studies are necessary to elucidate exact mechanism of protection of renal disorders and potential usefulness of these natural sources of antioxidants as a protective agent against nephropathy induced by toxic agents and diseases in clinical trials.
